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Amides are a class of organic compounds with high stability. Because of the high 
stability of amides, it is extremely difficult to realize the direct transformation of 
amides. With the activated amides, organometallic reagents, such as organomagnesium 
reagents, organozinc reagents, organolithium reagents and organocerium reagents, are 
usually used as carbon nucleophiles. The reaction of activated amides with less 
nucleophilic enamines has been rarely reported. 
Ketones are a class of extremely important compounds with high reactivity in 
organic synthesis, which are involved in many classic reactions, such as Aldol reaction, 
Wittig reaction and Michael reaction. Lots of natural products and biologically active 
drugs contain ketone group. So the transformation of secondary amides into ketones by 
alkylation with enamines as nucleophilic reagents is very challenging. 
Enaminones are of importance as intermediates for the synthesis of heterocyclic 
compounds, natural products and pharmaceuticals. They are usually synthesized by 
condensation of ketones with N,N-dimethylformamide dimethyl acetal (DMFDMA) or 
condensation of 1,3-dicarbonyl compounds with amines. Harsh reaction conditions, 
such as refluxing at high-temperature and use of strong alkalis, were usually required 
or the chemical selectivity was to be considered. The development of a mild and 
versatile synthetic approach to enaminones is thus of great significance. 
 
This dissertation contains the following four parts: 
(1) A versatile and direct transformation of secondary amides into ketones with 
enamines of α,α-disubstituted aldehydes as nucleophiles via amide activation. This 
method shows a good chemoselectivity and tolerance of functional groups. Ketones 
















(2) Synthesis of ketones by one-pot reaction of α,α-disubstituted aldehydes, 
secondary amines and activated secondary amides. In this one-pot reaction, there is no 
need to separate and purify enamines. It should be mentioned that using 
cyclohexanone-4-carbaldehyde as the alkylation reagent, the carbonyl functionalized 
alkyl group was introduced, which is hard to be realized by using organometallic 
reagents. 
 
(3) Synthesis of enaminones by reaction of activated secondary amines with 
enamines. This method shows a good chemoselectivity and tolerance of functional 




























X = CH2, CH2O
 
(4) Synthesis of enaminones by one-pot reaction of ketones, secondary amines 
and activated secondary amides. In this one-pot reaction, there is no need to separate 


































Ac acetyl / 乙酰基 
Ar aryl / 芳基 
n-Bu butyl/ 正丁基 
Bn benzyl / 苄基 





p-Ts tosyl / 对甲苯磺酰基 
D-A Diels-Alder 反应 
M.S. molecular sieve/分子筛 
M metal/金属 
TfOH trifluoromethanesulfonic acid / 三氟甲基烷磺酸 
TMS trimethylsilyl / 三甲基硅基 
TBDMSOTf trifluoromethanesulfonic acid tert-butyldimethylsilyl ester/叔丁基
二甲硅基三氟甲磺酸酯 
TMSOTf trimethylsilyl triflate / 三氟甲磺酸三甲基硅酯 
TFA trifluoroacetic acid/ 三氟乙酸 
Tf trifluoromethanesulfonyl/三氟甲磺酰基 
2-F-Py 2-fluoropyridine / 2-氟吡啶 
2,6-lutidine 2,6-dimethylpyridine / 2,6-二甲基吡啶 
2-Cl-Py 2-chloropyridine / 2-氯吡啶 
DTBMP 2,6-di-tert-butyl-4-methylpyridine / 2,6-二叔丁基-4-甲基吡啶 
LDA lithium diisopropylamide / 二异丙基氨基锂 
i-Pr2NEt diisopropylethylamine /二异丙基乙基胺 
DMFDMA 

















TRIS-DMAM tris(N,N-dimethylamino)methane; /三（二甲氨基）甲烷 
aq. aqueous solution/ 水溶液 
EtOAc ethyl acetate / 乙酸乙酯 
DMF N,N-dimethylformamide/ N,N-二甲基甲酰胺 
THF tetrahydrofuran / 四氢呋喃 
CH2Cl2 dichloromethane / 二氯甲烷 
ESI electrospray ionization / 电喷雾电离 
HRMS high-resolution mass spectroscopy / 高分辨质谱 
IR infrared spectroscopy / 红外光谱 
MS mass spectroscopy / 质谱 
Mp. melting point / 熔点 






















与羰基的 π 键形成 p-π 共轭体使酰胺官能团的电子云密度平均化，导致其羰基的











接合成酮；7. 叔酰胺的 Knoevenagel 缩合反应转化为烯胺酯及其 1,3-双官能团类








































































Et3 Nm = 0, 1; n = 1, 2x = 0, 1; X = Cl or Br









胺反应的报道却很少见。只有 Bélanger 小组于 2005 年报道了烯胺与 Tf2O 活化的
叔酰胺发生内环化得到亚胺鎓盐的反应，醛 1.1 和仲胺 1.2 现场形成烯胺 1.3，然
后加入 Tf2O 活化化合物 1.3 分子内的叔酰胺，发生烯胺与活化叔酰胺的分子内亲
















































已报道的烯胺酮 1.5，则具有消炎作用；稠多环烯胺酮化合物 1.6，则是 Duocarmycin
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